Inhibition of histone deacetylase activity increases chromosomal instability by the aberrant regulation of mitotic checkpoint activation.
Histone modification through acetylation and deacetylation is a key process in transcription, DNA replication, and chromosome segregation. During mitosis, histones are highly acetylated and chromatin is condensed. Here, we investigate the mechanistic involvement of histone deacetylase (HDAC) activity in the regulation of mitotic checkpoint activation. Inhibition of HDAC activity was found to cause the improper kinetochore localization of the mitotic checkpoint proteins, and to prolong mitotic arrest, and thus to lead to chromosomal instability due to aberrant exit from the mitotic cell cycle arrest. In addition, treatment with HDAC inhibitor attenuated the activations of p38 and ERK kinases, and increased the expression levels of cIAP-1, suggesting that the observed increased adaptation and chromosomal instability induced by inhibiting HDAC activity might be directly connected with the activations of cell survival and/or antiapoptotic signals. Moreover, the treatment of cells with mitotic defects with HDAC inhibitor increased their susceptibility to chromosomal instability. These results support the notion that HDAC activity plays an important role in the regulation of mitotic checkpoint activation, and thus the aberrant control of HDAC activity contributes to chromosomal instability.